Our research focuses on the impact of government spending on economic growth in the countries of the Economic Community of West African States (ECOWAS). It draws on new theories of endogenous growth, and more specifically on Rajhi model. After the tests of specification, an ARDL model was estimated for each of the countries which have cointegration relationships.
reconsidered with vigor, especially with the work of Barro [1] . The latter, assuming the existence of a single sector and constant returns to scale, developed a model where public spending play a driving role in the expansion of the gross domestic product. In this model, he assumes that government expenditures are included in the production function [1] . By incorporating public spending in the traditional production function, he considered that this factor has positive externalities, by inducing positive effects on factorial returns. These models of Barro come to explain the differential of growth and development between countries by the differential of marginal effectiveness of public spending. They also highlight the fact that this is not the level of spending or it share in gross domestic product that accounts for the economic growth, but their marginal effectiveness. So, the factors related to the structure, the quality and the use of expenditures are crucial to explain economic growth.
Later, other works [2] [3] [4] analyzed the role played by public spending (in health, infrastructure and education) in economic growth. Indeed, for Tanzi and Zee, public spending can affect the rate of economic growth by at least two channels. First, they exercise a direct influence by increasing the stock of capital in the economy through, for example, public investment in infrastructure (which can be complementary to private investment) or investment of state owned enterprises. Second, government spending indirectly influences the economic growth by increasing the marginal productivity of the factors of production, through spending on education, health and other services that contribute to the accumulation of the human capital.
Moreover, the effect of government spending on economic growth is still an unresolved issue theoretically as well as empirically. Although the theoretical positions on the subject are quite diverse, the conventional wisdom is that a large government spending is a source of economic instability or stagnation.
Empirical research, however, does not conclusively support the conventional wisdom. A few studies report positive and significant relation between government spending and economic growth while several others find significantly negative or no relation between an increase in government spending and growth in real output. Few studies have been done for Sub Saharan African countries; so this one is a contribution to fill the gap.
The main objective of our paper is to look at the effectiveness of public spending in the ECOWAS countries. Indeed, these countries that plan to create a single common currency must strive to implement effective budgetary policies insofar as they will have lost their individual monetary sovereignty. This study is a contribution to the debate on the conditions for the creation of a single currency in ECOWAS. Indeed, we consider that if ECOWAS countries want to create a monetary zone, they must not only converge on fiscal policies, but also make the fiscal policies effective on economic growth
The effectiveness of public spending is measured here by the positive impact on the GDP growth. Thus, through an endogenous growth model that takes into DOI: 10.4236/me.2018.911122
A. Ndiaye account some of the control variables, we will see if public expenditure variables have a positive or negative impact on GDP.
We also have two specific objectives that are: looking at the impact of public investment on economic growth and at the effect of public consumption on growth.
So, the article is organized as follows: The first part is a review of the empirical literature on the relationship between public spending and economic growth.
The second step sets out the methodology of the study. Finally the third part presents the econometric results and their analysis.
Review of the Empirical Literature on the Impact of Government Spending on Economic Growth
From an empirical point of view, several authors have highlighted the link between public spending and economic growth both in developed countries and in developing countries.
In an empirical study on 98 countries to appreciate his endogenous growth model augmented by public expenditures, Barro [1] showed that the effect of government spending on economic growth is negative. Indeed, the author found that components of public spending such as education spending, health expenditures, and those assigned to the security do not significantly affect economic growth. Devarajan et al. [5] from the data from 43 countries with for model OLS concluded that public spending has a positive and significant effect on economic growth, but that the relationship between the components of public expenditures and capital growth is negative. According to these authors, the productive spending when they are used in excess can become unproductive, reflecting a misallocation of public spending on capital expenditures.
Dia [6] found that the increase in public spending led economic growth in Senegal when these expenses are intended to finance investment rather than consumption. Similarly, Taiwo and Abayomi [7] , found the existence of a positive relationship between public expenditure and GDP. On the other hand, the works of Ojo and Oshikoya [8] and Tenouk [9] found a negative relationship between public expenditure and GDP per head in the countries of West African
Economic and Monetary Union (WAEMU). Also Nubukpo [10] found, in the short term, a negative relationship between public expenditure and GDP in most of the countries of WAEMU.
Keho [11] , in a VAR model concluded that total public spending, education spending and capital expenditures have no significant impact on the gross domestic product (GDP), but the evolution of the GDP growth has a positive impact on public spending in both health and transport sectors and a negative impact on the energy sector expenditures. Nubukpo [10] used a standard model of growth to show that in the short term, total public spending have no significant impact on growth in the majority of countries of WAEMU, but in the long term the impact of total public spending on growth is strongly differentiated by country. N'guessan [13] used a simple accelerator model in which it is assumed that technology of production is characterized by the fixed relationship between the desired capital stock and production level. Then, he concluded that public investment had a ripple effect on private investment in Côte d'Ivoire, Togo, and to the lesser extent in Niger. However, the ripple effect did not exist in Benin, Burkina Faso, Mali, and Senegal.
Ales Kuhar et al. [14] in an input-output model to study the outskirts of the Slovenia showed that public funds can stimulate economic growth in the peripheries of the Slovenia; however the national-level comparison shows that there are disparities between the regions.
Okoro A. S. [15] in a study on public spending in Nigeria concluded that in the long term there is a balance between public expenditure and economic growth and that the short-term dynamics adjusts to the long term equilibrium growth at a rate of 60% per year.
Ali Sulieman [16] , in a study on public spending in Jordan showed that spending on capital and education does not lead to economic growth because education cost is not affordable. But health and economic business expenditures have an impact on economic growth.
Akonji, R. D et al. [17] have studied the relationship between public spending and economic growth by testing the Wagner Law. Using the Granger causality test, they concluded that total capital expenditures and GDP are in compliance with Wagner Law and following a one-way causality. On the other hand, periodic expenditures and GDP are linked in a two-way causation. But the link between periodic expenditures and GDP is the highest.
Methodology
This study relies on the empirical literature and the Rajhi model [2] . It is based on two methods of estimation. An error correction model will be estimated for each of the countries in which there is a presence of cointegration of variables ,while for other countries we will estimate for each of them a VAR (pi) model, with p being the optimal lag of country i. The Generalized Moment Method (GMM) will be used for VAR models to address the endogeneity problem that can result from the presence of the endogenous variable among the explanatory variables [18] . Indeed, Arellano and Bond [19] showed that, is very likely to have a correlation between the dependent variable and the error terms, compromising the classical assumptions of the linear models, and thus the classical estimation methods such as the MCO are no longer appropriate [20] . The Ge- 
Presentation of the Theoretical Model
Owing to the endogenous growth models of some authors as Romer [21] , Rajhi [2] proposed a model of endogenous growth augmented by human capital and public spending. According to this author, factors such as physical capital (k t ),
human capital (h t ) and the public good represented by government spending (g t )
are the basic inputs in the production process; t is the time dimension. In addition, this author believes that the accumulation of human capital is based on the time spent on training and research (1 − µ t ). Thus, by taking into account this time dedicated to training, the equation for the training of human capital and research is as follows.
( )
Furthermore, the technology used in consumption goods sector is represented by a continuously twice differentiable function of production which has the three above-mentioned inputs. The Production per head is then represented by the following function:
with f k , f h , f g > 0, the partial derivatives of the y t function with respect to k t , h t and g t respectively.
To obtain the analytical results comparable to those of Lucas [22] and Barro [1] , the author describes the Equation (2) by a Cobb-Douglas production function such as:
; ; ;
with 0 1 γ β < < < and A t represents the technical progress. Applying the logarithm in Equation (3), we find the following expression that corresponds to the basic theoretical model:
Empirical Model
Several authors [10] [23] were interested in the origin of technical progress considered by Solow as being exogenous. These authors state that apart from the basic inputs (capital and labor), there are other factors that might explain the economic growth, and these factors can determine the technical progress. They can belong to the institutional, environmental, technological and demographic characteristics, etc. Given these assumptions, the generic form of technical progress can be written as follows (Table 1 ): [24] . Moreover, given that the model applies to countries observed over several years, it is introduced the index "i", in addition to the temporal index "t", to capture each country. 
where it µ represents the error term. Finally, this model (7) is to be estimated.
Data Source
All the data used come from the World Bank data, and they concern 10 countries of ECOWAS (Benin, Côte d'Ivoire, Burkina Faso, Ghana, Nigeria, Niger, Senegal, Guinea Conakry, Togo and Mali) over the period 1990-2015. Table 2 provides the descriptive statistics of the data over all the countries.
Correlation Matrix of the Variables
In parenthesis are the p-values. There is a negative and significant relationship between government spending variables. Moreover, the coefficients of correlation between explanatory variables are low, even if they are significant for some of the relationships, which implies a weak risk of multi-collinearity (Table A1) . seeing whether the data generating process is homogeneous or heterogeneous.
Econometrically speaking, Hsiao tests the equality of the coefficients of the model studied in its individual dimension. From an economic point of view, this test leads to decide on the nature of the chosen model. In other words, it allows seeing if the template in question can be considered to be identical for all individuals or not [25] . Its implementation is summarized in three steps ( Figure   A1 ).
The specification test of Hsiao is summarized in Table 3 .
From the above table, Hsiao test results do not allow to accept at 5% threshold the null hypothesis as well at the first step as at the second. A panel estimate is not justified for the countries studied. So, the estimate will be done country by country.
Test of Stationarity
The test of stationarity is very important in Econometrics of time series. Studies have shown that a linear regression on non-stationary variables is often misleading as the distribution of the parameters follows more a Brownian movement rather than a Student law. The Stationarity of the series also plays an important role to make a good prediction. Studying the Stationarity of panel data allows to increase the size of the sample in a big way so that that to reduce the probability of dealing with structural breaks and to better address the problem of low power when testing small sample [26] . They increase the number of observations and the power of the tests by using the individual dimensions.
There are several methods to test the stationarity of panel data. But in this analysis, we will focus on four (4) methods including IPS, Hadri, Phillips Perron, LLC, and Breitung tests to ensure the robustness of the results.
After testing, it is apparent that all the variables are integrated of order 1 with the exception of public spending, inflation, IDEs (FDI) and public development aid which are stationary (Table A2) . These results lead us to conduct cointegration tests in order to choose the appropriate model. 
Cointegration Test
The study of cointegration between variables allows checking the existence of long-term relationships. Several approaches have been proposed including those of Pedroni [27] , Johansen [28] , and Pesaran et al. [29] . Apart the approach by Pesaran et al., others require that the series are all integrated of order 1, that is not always the case and it is a limit for the analysis of time series and panel data.
In addition, the statistics are not reliable for the case of small sample size. To avoid these limitations we rely on the approach of Pesaran et al. [29] by using an
Autoregressive Distributed Lagged (ARDL) Model to test the significance of the coefficients of the variables in level. When these coefficients are jointly and significantly null, we accept the absence of cointegration.
The use of this model allows introducing of lagged explained and explanatory variables to capture the dynamic effects. In addition, it can be applied regardless of the fact that the explanatory variables are I (0) or I (1) or mutually cointegrated. Just make sure that the order of integration of the explanatory variables is less than or equal to one (1) Therefore, an error correction model will be estimated for each of the countries where there is presence of cointegration while for other countries, we will estimate for each of them a VAR (pi) model, where p is the optimal lag of country i .
The method of generalized moments will be used to estimate the VAR models and to address the endogeneity problem that can result from the presence of the endogenous variable among the explanatory variables. In the first case, the specification of the model is presented as follows:  Long-term relationship llabor llabor − =  Short term relationship
is the adjustment of the dependent variable to its long run equilibrium. For the model to be valid and significant, the coefficient i λ as the adjustment speed measure must be negative and less than 1 in absolute value. To this model, we add other exogenous variables as mentioned above in the methodology; variables which are likely to influence the economic growth of ECOWAS countries. Finally, the short term model can be written as follows: (Table 5) The results show the presence of an error correction mechanism in 6 out of 11 cases. All the coefficients of adjustments are negative and significantly lower than 1 in absolute value with a slight overflow of 0.2 point for Niger. This result assumes for these countries, that the variables have a same trend in the long term. The estimated value of the coefficient of the error correction term (ECM) informs about the speed of the adjustment process to the long run equilibrium after a short-term shock. In Benin, this coefficient is equal to 0.333; that means that approximately 33% of disequilibrium due to a shock is corrected one year after. In other words, a deviation from the long run following a short term shock is corrected approximately by 33% a year after. This coefficient is respectively 0,299; 0,779; 0.234 and 0.79 for Burkina Faso, Côte d'Ivoire, Guinea, and Mali. A. Ndiaye
1) Analysis of the Long-Term Relationship
In the long-term, the Total Government Spending negatively impacts the economic growth in Benin, Mali and Niger while this impact is rather positive in Burkina Faso, Ivory Coast and Guinea.
On the other hand, economic growth is positively impacted by physical capital (GFCF) in the short term for the majority of the countries except Burkina Faso where the relationship between the two variables is negative in the long run while it is positive in the short term.
Labor factor is also a determinant factor on which policy-makers must rely on to set up sustained economic growth. The results show that there is a positive relationship between labor factor and economic growth in Burkina Faso, Mali and Guinea, while this relationship is rather negative for Benin and Ivory Coast.
2) Analysis of the Short-Term Relationship
In the short term, the Total Government Spending negatively influences economic growth in Benin, Burkina Faso, Côte d'Ivoire and Guinea Conakry.
However, this relationship is positive for Mali and Niger. These results again draw attention to the controversy that exists around the causality between governments spending and economic growth, causality which varies according to the specificities of the studied countries.
Furthermore, the analysis shows that Foreign Direct Investment has a positive effect in the growth of Benin and Guinea while this effect is negative in Côte d'Ivoire. However, the effect of the FDI seems to be not significant in Burkina Faso, Mali and Niger.
This negative relationship of FDI on the economic growth can be explained by the absence of enough skilled labor force to attract foreign investors and boost the economic growth in the countries of the sample. Actually, with the exception of Niger, labor factor has a negative and significant effect on economic growth.
In Benin and Guinea, the economic growth is influenced negatively by inflation while in other countries, the effect is not significant. Regarding international aid variable, the results confirm what is generally found in the literature. Indeed, this variable has a negative effect on economic growth of Burkina Faso and the Niger. On the other hand, in Guinea, international aid has a positive and significant effect on economic performance while this effect is not significant in Benin, Ivory Coast to Mali and the Niger. In fact, according to Burnside & Dollar (2000), international aid is not in itself a negative factor for economic growth but, it would be effective and positively impact economic growth in countries with "good" institutions and sound economic policies.
The VAR Model Analysis
The Negative Impact of Total Government Spending on Economic Growth in Togo, Nigeria, Senegal and Ghana
The hypothesis of absence of cointegration is not rejected for Togo, Senegal, Nigeria and Ghana. So, a VAR model was estimated with the GMM method to address the problem of endogeneity that results from the dependent variable which DOI: 10.4236/me.2018.911122also stands as one of the explanatory variables. The VAR stationarity tests show that the variables are stationary for each of the four (4) countries, since all unit roots are lower than the unit in module (or are contained in the unit circle).
The influence of public spending in Togo, Senegal and Ghana is highlighted through a VAR model (Table A3) ; economic growth is negatively affected by Total Public Spending in these countries. For Nigeria, the coefficients are negative but not significant.
The gross fixed capital formation is a factor on which Togo and Senegal can rely in the short term to boost their economic growth. Labor factor also plays a positive and significant role in Togo and Ghana, but it requires a better quality to ensure sustained economic growth. In addition, a favorable environment for business and proper financial institutions are needed to allocate beneficial loans to the private sector and to attract FDIs.
Moreover, inflation has a negative effect on the economic growth of the countries of the sample. This highlights the interest to control inflation to ensure a sound economic growth.
The Impact Public Consumption Expenditures on Economic
Growth of ECOWAS Countries Table 6 shows the existence of long-term relationship between public consumption (depcons) and growth for Benin, Burkina Faso, Côte d'Ivoire, Guinea Conakry, Mali and Niger. Moreover, the adjustment coefficient of the error term is negative and significant for each of these countries.
The ARDL Model Analysis

1) Owing to the Long Term Model Public Consumption Spending Negatively Influences Economic Growth in Most of the Countries
In the long run, government expenditures have a negative impact in Niger and Guinea while they have a positive and significant effect in Ivory Coast. In the other remaining countries, the effect is not significant.
However, investment represented here by the Gross Fixed Capital Formation (GFCF) usually influences economic growth in a positive way in the long term.
Indeed, among 7 selected countries, 2 are positively impacted by the GFCF (Côte d'Ivoire and Guinea) and only 1 (Burkina Faso) is negatively impacted. This can be explained by the fact that this country is so far dealing with a socio-political crisis and has been experiencing terrorist threats that have created a unfavorable climate for FDIs. As pointed out by several authors, as long as there is no socio-political and economic stability and good institutions, investment and international aid efforts cannot positively impacts the economy.
2) In the Short Term Government Consumption Is a Stimulating Factor of Economic Growth
In the short term, public consumption generally boosts the economy, which confirms the Keynesian thesis that explains government spending and budget deficit have a positive effect on GDP growth. Indeed, in four (4) Coast is negatively impacted in the short run, while in the long run public spending has a positive effect in this country. This can be explained by the fact that Ivory Coast has just went through a decade of social and political unrest that undermined its economy. But this country is doing so much investment to repair the damages created by the civil war in order to put the economy in a sustainable growth path. Table 6 . Estimation results public consumption and growth from the ARDL model. 
VAR Modeling
The VAR analysis reveals the existence of a positive and significant relationship between Public Consumption Spending and economic growth in Togo and Senegal (Table A4) . Also the economy of these two countries is positively impacted by private investment. These results are similar to those previously obtained and confirm the economic theory.
Impact of Public Investment on the Economic Growth of the ECOWAS Countries
In this part, the analysis only covers 8 out of 15 countries due to the lack of data.
Cointegration tests show the existence of a long-term relationship between investment and growth in Burkina Faso, Ivory Coast and Ghana, which allows us to estimate an ARDL model for each of these countries. However, for countries like Benin, Niger, Guinea, Senegal and Togo there is no long-term relationship.
So, a VAR model will be estimated for these countries.
The ARDL Model Analysis
Estimation results of the ARDL model presented in Table 7 show a negative and significant adjustment coefficient which is less than 1 in absolute value; this gives evidence of the long term relationship between the dependent variable and the explanatory variables.
1) Long Term Relationship: Positive Impact of Public Investment on Economic Growth
In the long run, the results show a positive and highly significant public investment (fbcfpub) impact on economic growth of Burkina Faso, Ivory Coast and Ghana. However, the effect is more important in Côte d'Ivoire (0.316) compared to Ghana (0.211) and Burkina Faso (0.065).
2) Short term Relationship: Negative Impact of Public Investment on Economic Growth
In the short term, public investment adversely affects economic growth. This can be caused by the fact that investment at a time t accuses a slight delay before producing positive effects. The negative effect in the short term can also results from the fact that public investment requires additional public expenditure that can negatively affect the government budget balance, and then the all economy.
One would wait a few years for getting positive effect on economic growth.
VAR Modeling 1) Estimation Results for Benin, Guinea, Niger, Senegal and Togo
Public investment did not significantly influence economic growth in Benin, Guinea, the Niger, Senegal and Togo (Table A5 ). However, we can see in Benin that investment after two years period has a positive impact on economic growth.
Efforts should be done to direct investments to the best performing sectors of the economy and create the needed infrastructures so that investment can become productive. Analysis of impulse response function shows that following a shock on Total Public Spending, there is a slowdown in economic growth in Ghana, Nigeria and Senegal in the first year while in Togo, a shock on the public spending has a positive short-term effect. Note that from the second year, there is a strong GDP growth in Nigeria while this trend is less pronounced in other countries ( Figure   1 ). The cells in gray indicate either the absence of long term relationship for the country in question or the fact that the country has been excluded from the analysis due to the lack of data. The empty white cell means that the coefficient of the variable is not significant.
Results Summary
Conclusions
The introduction of government spending in endogenous growth models is a topic of great importance for public economics. We analyzed the impact of government spending on economic growth in 10 countries in West Africa using an endogenous growth model augmented of government expenditure and developed by Rajhi (1996) .
After the stationarity and cointegration tests, either an ARDL error correction A. Ndiaye model or a VAR model has been estimated, by using the estimation method that best fits the econometric analysis of each country. Results give evidence that Total Government Spending does not positively affect economic growth in most of the countries of the sample as well in the short term as in the long term. Burkina Faso, Guinea and Ivory Coast are the three excepted countries in which Total Public Spending has a positive effect on GDP growth in the long term. For further analysis we looked at Public Consumption and Public Investment.
It is only in four out of ten countries of the sample we found that Public Consumption expenditures positively affect economic growth in the short term while the impact generally is negative in the long term.
Regarding Public investment, it is only in three out of ten countries (Burkina Faso, Côte d'Ivoire, Ghana), that it was found determinant to economic growth in the long term.
These results show that the ECOWAS countries are facing a problem of economic inefficiency in public spending. Social and political instability, bad governance, corruption, lack of transparency in the management of public procurement are the main factors of inefficiency in public spending. That's why we will give the following recommendations: -First of all, we must strengthen the rule of law and democracy to create an environment and institutions that ensure the effectiveness of public action in general and fiscal policies in particular. It is a prerequisite for any effective economic policy. -To rationalize public spending by priority choices and an efficient management of resources. Public policies must set out quantitative and qualitative objectives. -To create a favorable business environment for public investment to attract national and foreign private investment. -To ensure transparency in the allocation and implementation of public procurement according to the rules of competition. Indeed, because of the corruption, in most of the time, real values of expenditures are substantially lower than their nominal amounts in the budget. -To avoid the excessive public deficit and unsustainable debt, this could result in the cause of socio-economic instability and crisis. Like any study, this one has its limits related especially to the non-availability of data for all ECOWAS countries. Moreover, taking into account institutional quality variables would shed more light.
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